The multiple dorsoventral origins and migratory pathway of tectal oligodendrocytes in the developing chick.
Oligodendrocytes have been considered to originate in a restricted ventricular zone of the ventral neural tube and to migrate and mature in their final targets. However, recent studies indicate that oligodendrocytes arise from multiple distinct dorsoventral origins. In this study, we investigate oligodendrocyte lineage cells in the embryonic optic tectum of chick, which develops from the dorsal region of the neural tube and invasion of optic tract. Oligodendrocyte precursor cells (OPCs) first appeared bilaterally on either side of the floor plate at E5. With further development, OPCs increased and spread laterally and dorsally to populate the optic tectum. At E7, OPCs appeared in another site along the ventral midline of the third ventricle, just dorsal to the optic chiasm. To examine the migration routes of these ventrally derived OPCs, we used DiI tracing in the organic culture and retinal denervation. Our results reveal that OPCs dispersed bilaterally along the optic tract and then migrated to the optic tectum in the stratum opticum (SO). In addition to these extrinsic OPCs, OPCs intrinsic to the tectal ventricle zone were identified at E14 using a combination of immunohistochemistry and retroviral mediated lineage tracing studies. These data support stage-specific dorsoventral origins and distribution of oligodendrocytes populating the optic tectum.